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fig. S2
. Surface charge plots for an Au/Ag core-shell nanoparticle. The surface charge density on both the core and shell of an Au/Ag nanoparticle consisting of a 45 nm-diameter Au core surrounded by a 3 nm shell consisting of Ag (top) and AgCl (bottom). The 3D charge density plots indicate that for the Ag shell, the surface plasmon is supported by the entire Au/Ag nanoparticle, but for the AgCl shell case, the surface plasmon resides on the Au core. Maps were generated at the plasmon resonance for the Au/Ag and Au/AgCl cases, 2.254 eV and 2.12 eV. The core-shell nanoparticles were embedded in a uniform dielectric medium with ε = 2.885.
fig. S3
. Transmission electron micrographs showing the native structure of gold nanoparticle dimers and size analysis of single gold nanoparticles. a) TEM images of single nanoparticles in prepared dimer solutions were analyzed to find average cross sectional area. The equivalent nanoparticle diameter D was calculated in this manner for 513 nanoparticles to find a mean value of 45.5 ± 0.4 nm. b) The interparticle spacing was estimated from high resolution TEM images of individual dimers and ranged from 1 to 5 nm.
fig. S4
. Surface charge density plots for T mode for thin-shelled dimers. (a) Simulated scattering cross sections of thin-shelled core-shell dimers with shell materials Ag (pink) and AgCl (black). (b) Surface charge density plots of shells (left) and cores (right) of the transverse mode. Top row shows the chloridized shell case -charge resides primarily on the gold core surfaces. Bottom row shows the reduced shell state -charge resides primarily on the silver shells. Maps were generated at the plasmon resonances, 2.20 eV for AgCl shell case, 2.23 eV for Ag shell case. fig. S5 . Effects of increasing shell thickness for Ag and AgCl shells. Simulated scattering crosssections demonstrating the effects of increasing shell thickness for both Ag and AgCl shells with constant Au core separation. In both shell compositions, increasing shell thickness leads to red shifting of the lower energy longitudinal mode due to the increase in capacitance of the dimer system. The larger red shift of Ag shell dimers compared with AgCl dimers is attributed to the narrowing of the gap width, increasing the capacitance of the system further. For AgCl shells, the transverse mode also red shifts with increasing shell thickness. For Ag shells, the higher energy feature shows a bimodal response with blue shifts, due to the increase of Ag content, up to 1. Figure 4C of the main text to demonstrate the splitting of the CTP mode upon contact of the Ag shells. fig. S11 . Evolution of the SB mode with increasing Ag shell thickness. By fixing Au core size and separation (r = 22.5 nm, center-to-center separation: 48 nm), the spectral evolution with increasing Ag shell radius was found. As the overlap increases, there is an initial red shift of the SB mode as coupling increases. After 1.7 nm shell thickness (0.4 nm overlap) the SB starts to blue shift due to increased tunneling conductivity. A dotted black line is superimposed to guide the eye along the peak scattering intensity with increasing shell thickness. For AgCl shells (not shown) the longitudinal bonding (LB) mode always red shifts with increasing shell thickness. (color online) fig. S12 . Cyclic voltammograms are shown for the cases of white light illumination of the electrode turned on (green) and off (red). The curves lie atop one another, indicating no observable light-dependence. Additionally, AgCl/Ag shells were found to form on both illuminated and unilluminated gold nanoparticles. Scan rate: 10 mV/s, potential vs. Pt quasireference electrode, 100 mM NaCl aqueous electrolyte + Ag chloro-complexes.
fig. S13
: Electrochemical characterization of the Au/Ag surface reaction. To provide direct evidence that the electrochemical reaction on the nanoparticles is the Ag/AgCl redox reaction, we devised an experiment to directly compare the electrochemical reaction taking place at the Au/Ag nanoparticles to that of a known reaction. An Ag/AgCl reference electrode was used in conjunction with an ITO -Au/Ag core-shell nanoparticle working electrode. The electrochemical current was measured as a function of sweeping potential in a cyclic voltammogram experiment. By using the Ag/AgCl reference, we were able to determine that the oxidation process is Ag to AgCl and that the reduction process is AgCl to Ag. The oxidation and reduction waves nearly straddle 0 V because the working electrode and reference electrode have the same redox potentials as the reference reaction. A small offset in potential is due to the internal resistance of the electrolyte and cell geometry. 
